PCT 



1 fi » 8 B 



(51) aBttlFftSK 

C07K 14/82, 7/00, C12N 15/00, A61K 
39/00 



Al 



(ii) mm& 



(43) HRgtffiJ 9 



WO00/06602 



2000^2 jl 10 0(10.02.00) 



(21) m^&mm^ 

(22) s^miiR 



PCT/JP99/04130 
1999^7^ 30 B (30.07.99) 



(30) g^ltr-^ 
t$m¥- 10/2 18093 



1998^7^31 0(31.07.98) 



JP 



(71) HJKA ;*5J:l/ 

(72) *W# 

^tiife*(SUGIYAMA, Haruo)[JP/JP] 

T 562-0036 A|RjffK"rfnm»»lS2- 19-30 Osaka, (JP) 

(72) »PJ1# ; *3 J;tJ= 

(75) wm/\&mk ORH^O^T^) 

5?5A(OKA, Yoshihiro)[JP/JP] 
T 584-0072 AK^^P3#TpiS^1^3-4-42-202 Osaka, (JP) 
(74) ftilA 

^"PQ ft, ^(ISHIDA, Takashi et al.) 
T105-8423 *«aS»Kj*yP^HTS5#I# 
*yP^37*tf^ *¥n^fFte»*«3f Tokyo, (JP) 



(81) jf 5£B AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MD, MG, MK, MN, MW, MX, NO,NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU,ZA,ZW, KWftfF (AT,BE,CH I CY,DE,DK,ES,FI,FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPIftffF (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), ARIPOWW 
(GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), ^-—y i^T WIT- 
CAM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: CANCER ANTIGENS BASED ON TUMOR SUPPRESSOR GENE WTl PRODUCT 



(57) Abstract 

Cancer antigens containing as the active ingredient a Wilms' tumor suppressor gene WTl product or a peptide consisting of 7 to 30 
consecutive amino acids in the amino acid sequence of the above gene containing an anchor amino acid binding to major histocompatibility 
complex (MHC) class I, and cancer vaccines containing the same. 
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m m * 



JBflUfliilitfE^WT 1 ©Stl(cgo < mViB. 

*%mn. Wilms mm<DmnumBTWT 1 ©n^itcs^ < 
, *j»jg, mm, jmjis^ urs, mmm, m±m 



m&ltt Z>^Jl'<-T - S'J > * >©ftffl «fc 0 tit ft g 

^MfC^fbt -5 B - 'J > ^IM^M-^-f , tim<DW- 

^z^wTftit itz *7 - t - mm^m^mm^^m iwt&t &m 

SHII&tt&gt:: «fc S fcoi^^TOSo +-7-T-$ffliat-«k*JS 
&gfi:fe^T(^ ^Ijllf&il'&triJI (Major Histocompatibility C 
omplex ; MHO ^7X1 ilfiliigiOi^ftOffn'iS^ tlfcgia 
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■5 - T - ^^©llft t £ tl'Z (Cur. Opin, Immunol., 5, 709, 199 
3; Cur. Opin, Immunol., 5, 719, 1993; Cell, 82, 13, 1995; Im 
munol. Rev, 146, 167, 1995) 0 

si ft must** s mmm±^un c^xisiia^n^^ti^ 

7 - M\z J: *9 -f n -fcr ■> > 7 £ ftT£j& L 7t 8-1 2107; 7| 
£>J&£ KT"* 5 (Cur. Opin, Immunol., 

5, 709, 1993; Cur. Opin. Immunol., 5, 719, 1993; Cell, 82, 
13, 1995: Immunol. Rev., 146, 167, 1995) o 

Wilms M*©^»$iJilfe^WT 1 (WT 1 itfc?) fcU W i 

i m s ffiiu mum, mm&.mmmi&. ttft&&&mte£&&&t 

^WAG R&mffi<DBtfrfr bW i l m s St * © J© S jlfc? © 1 o £ 
Lt^feftl 1 p 1 Z frb&MStlt: (Gessler, M. b^ Nature, 
Vol. 343, p. 774-778 (1990)) fcOf**), f ; ADNA«ft5 0 
kbT* 1 0©x+y>i^|^ ^©cDNA«|i)3 kbT* * 5 0 c D 

£ (Mol. Cell. Biol., 11, 1707, 1991) 0 
WT 1 itfe?;* fc b&Mmx-Mf&M Life <0 > 6M«&WT 

(#P?S¥ 9 - 1 0 4 6 2 7 ^&$g) C £tt£*^£, WT 1 ilfe^tt 

Sifa^lffljlS©±t?a^ffiiift{cii us ct^^^^nr^So £ 
bi:, WTlIfefl^ H?S> ^11^ Jffi?g, ?LSS, KfBJM. Iff 

msnus, T'gm, ^^rsasx gu**6^©@ 

Ml:iil>T fcEffeSI LTfc t) 9-19 1635). WT 
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t^mmitzo L^Ltt#£. WT 1 IS 7 * 

i§ «e © n * 

* fit is l , mm & m tarn £ l ^ 9 i t- s & © -e * s 0 

1 itfe? ©^§L£jM©7 i y KE^T'. 7-)XRtft f-CMH 
C^^X IRO'MHC^7XlIiCi^l:fcl>T, 7 > # - 7 ^ V 

Hi mmmtz t^mznz'ptK tt> 1 ®<dt $ smzsGt 

ZMffit 5 7- 3 0IO7; J Wfr £ fife § # 'J ^ 7 f" K££fifc 
zn^C^^f K^MHCIfif ii^t5:i*StSt«i*l: 
, MHC^xi KI ££££ L -5 - T U 

fig«JBtn:Ji«:ti#t-tSo ffH^liCfe^T, #3feBj3fcU WT 1 
© c D N A icftJfc-T 5 K?iJ#^ : li:^t7; J &E?i] K & l,* T s 
MHCj/Lfi£0£££©fca6©7>#-75 7l^t^6~3 0|@© 

& £lCx *HB^^, t hWTl©cDNA |c*fJd-£i2#IH^- : 
2i:*t7; ;lE^Ji:fcl>T, MH C ftjg <t ©f££©/;a6©7 > 
#-7 5 J WL&StS 7 - 3 0iO7 ; ;|^^^7^f F^Stt 
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m i ti. mmm 1 # s , D b 126 <7°^ KT^iL/;iisi 
#&mj&©7 D-t^ h 'j-i:feitscD4 + 8ejai c d 8 

0 2li, m&0J 2 icfct* D b 126 <~? ^ K (- J; ^%jgLfc£E 
US©, D" 126 K7f KT'/^U L fcgt fa IB US £/-?;!/ X Ltl^il' 

m 3 u . El 2 i (h) u; * © y 7 7 t- * h o 

HI 4 [:fc^T\ A (i. mfeflj 3 Kfc 3 N D b 126 ^7'^ K&ffl 
^ T^* U:CTLO, D b 126 ^ K£/-?;UX I T 2 fffll^fc 
£ MMJI£^ L , B [tUmm 3 Cfcy 5 , WH 187^7^ 
K^rffl l^Tii L C T L © ^ WH 187^ 7" K ^{;^LfcT 2 

a us \z m -t z> &m * £ * t- 5 7 -r* * * 0 

I5tt, D b 126 ^ 7° f- K J; f; M 2» $ ft fz C T L © *® v - # 
-^FACSl:J;i^tfrU:|S*^^tf t- (CD1 9 

iemc/ c d 3 mw o 
in 6 (i „ cd 4ii&o ; cD 8fiii:o^t®, n 5 «t m B © * 

+ - h T- h £ .:. 

0 7 li, CD 56 ffl U K o ^ T © El 5 £ |s] tf © f- + - h T* * § o 
8 8 WH 187^ 7' f- Fia»)iSU:CTL C||7-*- 
^FAC SCl^tffLfclpl^-^tft - hTr^-S (CD 19 SB 
HSRtf C D 3 SHIS) o 

El 9 (i. C D 4 SBflSStf C D 8 fffljfefco t^T©. El 8 <^:|5]*i©?- 
^' - K'i^„ 

Ell Oti, CD 56$ffl^fco^T©^El8i(lf*©^^-hT* 

So 

EI 1 1 li. D b 126 ^7°^ K#IfiC T L J: 5 % D b 126 ^7° 
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a-a2. i vnto&m^^ir y=j 7 -e* 3 * 

EI 1 2 i±, WT 1 £|£HLT^3*IMI]SX(iWT 1 £l£ilLT 
^«I.^Wailia^*ft-S. D b 126 ^7°f- KftlK C T L ©ffflM 
i$ffitt£J« U:^77f*4o a li E : T Jt*< 7 . 5 : 
©ISS^SL, b (i E : Tifcj&U 5 : lO^Cgl^t. 

HI 3 t£. 4*Wl:WTl*^It5Billia (FBL3) SO* 
WT 1 ££§ILtt^JS£ilIJIS (RM A) Kfcf-f 3, D b 126 <7°^ 

gll 4 fcU WT 1 jftfc^ (c J: 0 ff;ffe^J n Iffl US & O' K <£ 
$ ft T L * l » |Hl L: Iffl m \z *t t & . D b 126 < 7° f- K # S ft C T L © 

EI 1 5 {is D b 126 ^ 7°f- KilW C T L ©£ffll&#tt i->tf t 3 > 
#lH - 2 7 5 7s I VL#<D%W£*t 9=7 7t*5 c 

g] 1 6 l± . D b 126 f'^9H>HT|fflU7^X^ 

L fcJi£©. >T > b' 7*7 7 T-* a o 
Ell 7 ti , WTU^It^^7X; F^DNA9^>Ht 

El 1 8 (is El 1 7 ©*f fl&T** o Tx WT 1 UiH7°7X; 

77XMHCHXl©K b &{/D b . iO'lC t h H L A © A * 0 
2 0 l U £^u«tt£W-f 3 ifilJ ft £ <7*f- 

Immunogenetics Vol.41, p. 178-228 (1995) ©!5fc^b. K b ^ 
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© £ © 7 > # - 7 = Jmt LT5i@OPh e & O' T r y ^ £/ 
8#g©Leu&C>'Me t ^ *< ^ ff. $ tL > i/:D l ^<D|^©7> 
*-7;y|HT5S|<0A's ni^l:9|gOMe tRO'I 1 

ttz* llffili©Il!:fe^TMHC?7X I t::«fc<3ffi*£n.&*fl 
tali < "J * K © If >T X' (i to «fc * 8 ~ 1 2 M T' * -5 d £ *<*0 t> ft T ^ 
So '^t, *^BJ©^KM^-/^ Kli. mn^^r : 1 C^tWT 
1 mfc^&WiKDT $ y KE?iJ{-*5^T. 7>*7-7$y|fc££fr N 
jI^-T&7~3 0|O7; yi^bl^^^f Kf^^ c . 7 5 J & 
<D Wl It $? * L < (i 8 - 1 2 ffl tr & *K 0IJ x. tf 8 X (£ 9 |@ * * , 
* H 0j? (c & ^ T (i s ^OlftflJiLT, MH C ? 7X I OK" ^ 

-f S < m- K £ Lt, 7 = y H 8 ii ^ /j: 5 TIB^ 7° K : 
K b 45 Gly Ala Ser Ala Tyr Gly Ser Leu (E^JS^ : 3 ) 
K b 330 Cys Asn Lys Arg Tyr Phe Lys Leu (E?iJ#-f : 4 ) 
MHC?7XlOD b !:|^t§^^^ Fi Lt> 7= 7|9i^ 
£ 5 T 15 © ^ 7 K : 

D b 126 Arg Met Phe Pro Asn Ala Pro Tyr Leu (E?iJ#-St : 5) 
D b 221 Tyr Ser Ser Asp Asn Leu Tyr Gin Met (E^J#-^ : 6) 
D b 235 Cys Met Thr Trp Asn Gin Met Asn Leu (E^J#-^ : 7) 
%fem Ltzc, ±tE£yjlcfc^-cT*S£ttLrt:7 5 y»#7 yfi - t 

^{c, C ft b©^7°f- K©|*K K b 45RO f K b 330 Col^TSM 
H C) 7 X I OK" £ ©^^tt^> D b 126 , D b 221 R D b 23 
5 [:ol>TliMHC)7X I ©D b ttJS^^f- K& 

ti^ Ltl>«l>i< ( e m p t y ) s K b Stf'D 5 fg IJ £ ft T 3 
-t?;U^-f > (RMA-S) ^TiliJ^ L/Co 

^/Asb^. R M A - S £ 2 6°Ci:tl^tLTMHC^7X I 
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fgiith 1 46, z.vigmmm&ffi.m^'??- vmm 1 3 7°ci:ti mm 

J y + ^ < - h L fz , C ft (c J: <9 . ^ 7' K £ I 4- ^ M H C 9t 

C 7 7 X I 9t^- © § o ft , M H C * 7 X I ( K b , D b ) 

&mmt Z-gltM^* J ?n-^;Utfi;#icJ;<3RMA-SfllJI$£& 

l f a c s mist =t *9 . ams^ «9 ©¥^3^*^ 

$££8?8f £tfc£ftlf L (Immunol. Lett., 47, 1. 1995)., 

K b 45 -4.5784838 (log) 

K b 330 -5. 7617732 

D b 126 -6.2834968 

D b 221 - 5.7 5 4 5 3 9 8 

D b 235 -6.1457624 

kdffi) Ltl^*\ Sfc^^^^lIfDtt^^tD b 126 <7°^ 

K £ £1 '4k © H & f - ^ T ffl ^ o 

£ /c. h M-ol^Tti. Immunogenetics Vol. 41, p. 178-228 ( 
1995) t h © H L A - A * 0 2 0 1 ^\©|S^7>^- 

7 ; y ti LI, N-JfcSft^b 2 S@OL e uS^'M e t , &X$K 
N-*iii^9S@OVa ISt/Leu *<^S! £ ft 4 0 ^:t\ t 
FWT 1 ISf (?)7 ; (Mol. Coll. Biol. Vol. 11, p. 1 

707-1712, 1991) (E?'J£-t : 2) r£T*. ± © ic: £g( t £ . 9 
H © 7 * J m y> J& 3 2 iffiHg © ^ 7° f- K £ £ fi£ L o 

D b 126; Arg Met Phe Pro Asn Ala Pro Tyr_Leu (E?iJ#-§- : 5) 
(7^|:fc^D 6 126 © IS^iJ i |h] l: ) 
WH 187; Ser Leu Gly Glu Gin Gin Tyr Ser Val (E9»J#-^:8) 
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Ki, HLA-A* 0 2 0 1 b £ ft: © J; 9 d 

±K^^f Ki, empty /«£ HLA-A* 0 2 0 1 £ o T 2 
IBIS (J. Immunol., 150, 1763,' 1993; Blood, 88, 2450, 1996) ^ 
3 7 °C , 18|P B ^> + a^-hi, HLA-A2. USS«t5t 



& % tfe 





K d 


(M) 


D b 126 


1 . 8 


9 x l 0 ~ s 


IH 187 


7 . 6 


1 x 1 0 - 5 



t hMHCl:^l5t§^7'f Ki LT, ±!H D b 126 & O'W H 1 
87£ffl^T, iaToH^^rro tzo 
*¥£Wlt* Km fcijLm&GWi f&ft ttZI&v ^>i:|ta 0 d 

filter, # IfSMMif. ££&#«ffi, IH4'J v^i/ii'oi 
iLt^g^ns + t y 7 - . #y 7L am % ft r _i > h\ #j * if 
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7kiHb 7iU^Ao:'i^ ? b ; ') v u v f- > N 7° ;u n v 

A«T^o 1 B ^ t> 0 . 1 a* g ~ 1 mg/kg-e* -5 

* H BJ (i * . ± IE © # u ^ 7° * K 7 ? ^ > £ n - h'tSDNA 
t7^f> (DNA7^f>) iLt«it5:H<t"^, -r /«£ 

D b 126 <rf* K 1 0 0 g . 7* ii*©¥LM7Rf!tIIJ<| ( l D 
H) 2 0 (I //g, S^'7DO^ ©Ttc£7 ^ a. '< y h 0 . 5 ml* 
C5 7 BL/677X(DlErtl:> 1 2 @£ftf Lt^fMI 

Lfco d oftgil® 1 x©M«tti L MM 

<Dft &m&mW L fc 0 fti2^\ D b 126 K£'WU* L fcilv 

7 x 0ifcft3£M#tll*fHJ|&&. ^7°f- K 5 0 # g /ml£^£;7&$ *b 3 

rcict 3 o # us y * ^ < - h l , tKm m * mm t i ^ 0 

5 a m&mm u * ? - t - m^m^m l £ 0 ihi^d b 126 ^ 

7° f- K J: $ ;U X (1 0 0 g /ml © ^ 7° ^ K jg m t 3 7 T fc T 
3 055-f B ^> + ^^<-h) L Europium 5</l/E L - 4 IIS (K 
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b so'D b £§£hlt^*) ^iwiish, m^oi^m^m^x 

x * O tfc ft I- «t f9 K i 1 1 i ng77^^|fof: (Si) o 

D b 126 Lti E L - 4 *HA&&aiWK lfci§£ 

fix 5&£fflMJirt<JI t> ttfc*< N D b 126 ^a 5 ;ULTI>/a^EL- 

4 fffli&sft l izm^it. m.nn^te&t/v^&^nufr^tzv 







7^XB 


Kff- K + 
K-ff- K - 


76. 6 % 
4. 9 % 


37. 2 % 
0.9 % 



E / T it 40:1 



K i 1 1 i ngT^^ia I? WSc/«iMjMJjl£^ Lfc 
ff^fla^*4«-x M^ttM L tifcC D 4 ftftXtil/tC D 8 ffittTftfe 
L7n-f ^ M h iJ-CJ;^ C D 4 & C D 8 ©g*&£A¥tlr L 

^©isn, la i jc^-r < . #ftg*f Mii&tcjt^T. D b 12 
t) fts^ n« c d 8 + mmft^m u ^/u^-t -ams^^ i oft 

S£ ft* C D 4 + 'fflJfe^ftt 3 C D 8 + $M&©lfc^#ig|£igfln LT 
HflfeflJ 2 

C5 7 X ©#ft£*©TO£lJi3 ( d e n d r i t i 

c cells ; D C ) I TIM Itz., 

# fitM£GM- CSF#i£Tt'itlU #iiiEi3*«M£M 
L/c (J. Exp. Med. 182, 255, 1995),-. 

7 H IS g L ffitf 8B US <!: 1 0 //MfflOVAII (Ova 1 b urn 
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i n II ) R 1 // M © D b 126 -f * F t & Z 9$ ffl J > * 3, < 

tc , C51BL/67ncf oot padsihands 
£ K±i5D C M££l*I&Jft Lx 5 0 gic^fll ') >>*%i%m *) tfi I 

, mm&Mm&wwitio mis. D b 126 K-e^^uu & 

1^ H B« It L B 7 . 1 -RMA- SftJS (Co- s t i m u 1 a t 
ory molecule T* * £ B 7 . l£n-K^-£jfifc z p£h 
7>X7xnLf:RMA-S|lS) £ M I 0 

^{c, ±ia© ') y 'tm&Jktmm^&mt b 7 . i-rma-sh 

& f c , >f > h" h n -e © IS $IJ M © 5 0 g H , S1 C rT^iUfcR 
M A - S mJ^^S^J i LTKi 1 1 i n g 7 y -t?>f £ff o fco $ij 

^5 0 g miK $ n/= u 1 / 8 £ x7 x ? ^ -mmt 

ei 2Rvm 3 jc r t < . d b 126 ^^f- kic £ 0 &g $ nfc 

ai w tH aa ^ ^ Kfr tz 0 

MM$\ 1 £ K L T fr o 7 n - -tf- >r h'J-f CD 

4 + Mi C D 8 + M©J±£0j?tj? L 7t t C D 4 : C D 8 = 

1:1. 4-1. 7-e&*9. ^ftg^XM (*f$) fcifc^r. 
D b 126 Krff-Y ^tifcvoxttcuurii, c d 8 + m 

W±itOU C D 4 + M : C D 8 + ,M©it ( ft M fl^C & T 
(i#J 2 : 1) #&g&ftfc8^fc:fcH*Ttei$!*£LT^fco 
H%ff'J 3 

^^f KD b 126 XtiWH 187 ( 4 0 u S / ml) t 1 l$Rg-f > + 
.-, K - h L & M£$Mtt L ti T 2 ffflte 5 x l 0 4 if t H L A - 

l l 



WO 00/06602 PCT/JP99/04130 

A * 0 2 0 1 £ fcoif A®*lf^fl 1 x l 0 6 ® t&itigm L 
f^o -SIMs K ( 2 0 // g /ml) t 1 >*_-,./<_ h 

^lT^-:to f ©IB^bs thIL-2 (iHill 0 0 JRU/ 
ml) £ig»$Kfln*.fco 

Kr- xltscjftatfJiM£ ftfc T 2 ;»-£©« 

£ 5 E < «9 ii L ^7°^ K£'*;U X £ titz T 2 * £ ^ i* 

N ^^f K^A^u^tm^il'T 2ftJS^ifii:LT, K i 1 1 
i ng a s s a y £ *T o 0 t ti ^ R^^tltCTLOiffiv 
- # - £ F A C S IStfr L f: 0 

Ki 1 1 ing assay ti's'feJ-^ ^Europium 7? 5 
K ;U L T 2 tffl US d ^ 7° =f- L/:l)©^|WHTfi'of; 

Effector : T a r g e t Jt (E/T ratio) it 1 0 : 1 

*^#B$fy] : 3 mm 

i%^ifcrp<D<-??- K « S : 5 ,u g / ml 

££H£IH 4 Cito m 4 cd A li D b 126 F^ffll^Hi L 

fcCTL©, D b 126 ^7f F^^ULf:T2 IfflflStc ftt £ M 
JMJi£*U E14©BteWH 187K7°f- K*ffl^TSI*LfcC T 
L © > WH 187^7*^ K£^;UX L/:T 2 Mi::ft t £ MMJI 

F A C S ft?#T©f£H£El 5-110 tc^-To EI 5 ~ 7 ic D b 126 
KT*R# I t r © C T L ©!SH£^ U £-©iS&IW 
CD8Bttt'*ofc ( |8 ~1 1 0 liWH 187^ 7 ^ K $ & ft 
tzt h © C T L ©$Sm£*-f o C D 4 UttM t C D 8 UttfBJlW 
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' ii (i ; |h] m. -e h o ti o 

D b 126 K#1W C T L OMg»Stt©MH C Jfij^tt* 

JIS#ft Sft £ 7 n y ? 3 & K ft H L A - A 2. 1^7 ? n - 
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K b 45 Gly Ala Ser Ala Tyr Gly Ser Leu (E : 3) 
K b 330 Cys Asn Lys Arg Tyr Phe Lys Leu (E^'JH^ : 4) 
D b 126 Arg Met Phe Pro Asn Ala Pro Tyr Leu ( E ?ij § : 5) 
D b 221 Tyr Ser Ser Asp Asn Leu Tyr Gin Met (E?iJ#-f : 6 ) 
D b 235 Cys Met Thr Trp Asn Gin Met Asn Leu (E^JS^ : 7 ) 
WH 187 Ser Leu Gly Glu Gin Gin Tyr Ser Val (E^'J#^ : 8 ) 
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6 . mS^^f- K#<\ 
D b 126 Arg Met Phe Pro Asn Ala Pro Tyr Leu (E^JH^j- : 5) 
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WH 187 Ser Leu Gly Glu Gin Gin Tyr Ser Val (1£^J#^ : 8 ) 
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SEQUENCE LISTING 

< 1 1 0 > 

< 1 2 0 > Cancer Antigen Based on Tumor Suppressor Gene WT1 
<130> 983279 

< 1 6 0 > 8 

< 2 1 0 > 1 

< 2 1 1 > 4 4 9 

< 2 1 2 > P R T 
<213> Mouse 

< 4 0 0 > 1 

Met Gly Ser Asp Val Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Ser 

5 10 15 

Ser Leu Gly Gly Gly Gly Gly Gly Cys Gly Leu Pro Val Ser Gly Ala 

20 25 30 

Arg Gin Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala 

35 40 45 

Tyr Gly Ser Leu Gly Gly Pro Ala Pro Pro Pro Ala Pro Pro Pro Pro 

50 55 60 

Pro Pro Pro Pro His Ser Phe lie Lys Gin Glu Pro Ser Trp Gly Gly 
65 70 75 80 

Ala Glu Pro His Glu Glu Gin Cys Leu Ser Ala Phe Thr Leu His Phe 

85 90 95 

Ser Gly Gin Phe Thr Gly Thr Ala Gly Ala Cys Arg Tyr Gly Pro Phe 

100 105 110 

Gly Pro Pro Pro Pro Ser Gin Ala Ser Ser Gly Gin Ala Arg Met Phe 
115 120 125 
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Pro Asn Ala Pro Tyr Leu Pro Ser Cys Leu Glu Ser Gin Pro Thr lie 

130 135 140 

Arg Asn Gin Gly Tyr Ser Thr Val Thr Phe Asp Gly Ala Pro Ser Tyr 
145 150 155 160 

Gly His Thr Pro Ser His His Ala Ala Gin Phe Pro Gin His Ser Phe 

165 170 175 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 

180 185 190 

Tyr Ser Val Pro Pro Pro Val Tyr Gly Cys His Thr Pro Thr Asp Ser 

195 200 205 

Cys Thr Gly Ser Gin Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp 

210 215 220 

Asn Leu Tyr Gin Met Thr Ser Gin Leu Glu Cys Met Thr Trp Asn Gin 
225 230 235 240 

Met Asn Leu Gly Ala Thr Leu Lys Gly Met Ala Ala Gly Ser Ser Ser 

245 250 255 

Ser Val Lys Trp Thr Glu Gly Gin Ser Asn His Gly He Gly Tyr Glu 

260 265 270 

Ser Glu Asn His Thr Ala Pro He Leu Cys Gly Ala Gin Tyr Arg He 

275 280 285 

His Thr His Gly Val Phe Arg Gly lie Gin Asp Val Arg Arg Val Ser 

290 295 300 

Gly Val Ala Pro Thr Leu Val Arg Ser Ala Ser Glu Thr Ser Glu Lys 
305 310 315 320 

Arg Pro Phe Met Cys Ala Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys 
325 330 335 
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Leu Ser His Leu Gin Met His Ser Arg Lys His Thr Gly Glu Lys Pro 

340 345 350 

Tyr Gin Cys Asp Phe Lys Asp Cys Glu Arg Arg Phe Ser Arg Ser Asp 

355 360 365 

Gin Leu Lys Arg His Gin Arg Arg His Thr Gly Val Lys Pro Phe Gin 

370 375 380 

Cys Lys Thr Cys Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr 
385 390 395 400 

His Thr Arg Thr His Thr Gly Lys Thr Ser Glu Lys Pro Phe Ser Cys 

405 410 415 

Arg Trp His Ser Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val 

420 425 430 

Arg His His Asn Met His Gin Arg Asn Met Thr Lys Leu His Val Ala 
435 440 445 

Leu 

449 

< 2 1 0 > 2 

< 2 1 1 > 4 4 9 

< 2 1 2 > P R T 
<213> Human 

< 4 0 0 > 2 

Met Gly Ser Asp Val Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Pro 

5 10 15 

Ser Leu Gly Gly Gly Gly Gly Cys Ala Leu Pro Val Ser Gly Ala Ala 

20 25 30 

Gin Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala Tyr 
35 40 45 
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Gly Ser Leu Gly Gly Pro Ala Pro Pro Pro Ala Pro Pro Pro Pro Pro 

50 55 60 

Pro Pro Pro Pro His Ser Phe He Lys Gin Glu Pro Ser Trp Gly Gly 
65 70 75 80 

Ala Glu Pro His Glu Glu Gin Cys Leu Ser Ala Phe Thr Val His Phe 

85 90 95 

Ser Gly Gin Phe Thr Gly Thr Ala Gly Ala Cys Arg Tyr Gly Pro Phe 

100 105 110 

Gly Pro Pro Pro Pro Ser Gin Ala Ser Ser Gly Gin Ala Arg Met Phe 

115 120 125 

Pro Asn Ala Pro Tyr Leu Pro Ser Cys Leu Glu Ser Gin Pro Ala lie 

130 135 140 

Arg Asn Gin Gly Tyr Ser Thr Val Thr Phe Asp Gly Thr Pro Ser Tyr 
145 150 155 160 

Gly His Thr Pro Ser His His Ala Ala Gin Phe Pro Gin His Ser Phe 

165 170 175 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 

180 185 190 

Tyr Ser Val Pro Pro Pro Val Tyr Gly Cys His Thr Pro Thr Asp Ser 

195 200 205 

Cys Thr Gly Ser Gin Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp 

210 215 220 

Asn Leu Tyr Gin Met Thr Ser Gin Leu Glu Cys Met Thr Trp Asn Gin 
225 230 235 240 

Met Asn Leu Gly Ala Thr Leu Lys Gly Val Ala Ala Gly Ser Ser Ser 
245 250 255 
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Ser Val Lys Trp Thr Glu Gly Gin Ser Asn His Ser Thr Gly Tyr Glu 

260 265 270 

Ser Asp Asn His Thr Thr Pro He Leu Cys Gly Ala Gin Tyr Arg lie 

275 280 285 

His Thr His Gly Val Phe Arg Gly He Gin Asp Val Arg Arg Val Pro 

290 295 300 

Gly Val Ala Pro Thr Leu Val Arg Ser Ala Ser Glu Thr Ser Glu Lys 
305 310 315 320 

Arg Pro Phe Met Cys Ala Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys 

325 330 335 

Leu Ser His Leu Gin Met His Ser Arg Lys His Thr Gly Glu Lys Pro 

340 345 350 

Tyr Gin Cys Asp Phe Lys Asp Cys Glu Arg Arg Phe Ser Arg Ser Asp 

355 360 365 

Gin Leu Lys Arg His Gin Arg Arg His Thr Gly Val Lys Pro Phe Gin 

370 375 380 

Cys Lys Thr Cys Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr 
385 390 395 400 

His Thr Arg Thr His Thr Gly Lys Thr Ser Glu Lys Pro Phe Ser Cys 

405 410 415 

Arg Trp Pro Ser Cys Gin Lys Lys Phe Ala Arg Ser Asp Glu Leu Val 

420 425 430 

Arg His His Asn Met His Gin Arg Asn Met Thr Lys Leu Gin Leu Ala 
435 440 445 

Leu 
449 

< 2 1 0 > 3 
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< 2 1 1 > 9 

< 2 1 2 > P R T 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Synthetic Peptide 

< 4 0 0 > 6 

Tyr Ser Ser Asp Asn Leu Tyr Gin Met 
1 5 

< 2 1 0 > 7 

< 2 1 1 > 9 

< 2 1 2 > P R T 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Synthetic Peptide 

< 4 0-0 > 7 

Cys Met Thr Trp Asn Gin Met Asn Leu 
1 5 

< 2 1 0 > 8 

< 2 1 1 > 9 

< 2 1 2 > P R T 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Synthetic Peptide 

< 4 0 0 > 8 

Ser Leu Gly Glu Gin Gin Tyr Ser Val 
1 5 
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